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(54) PARALLEL COMPUTER SYSTEM AND ITS OPERATION METHOD 

(57)Abstract: 

PURPOSE: To execute a different instruction in each 
processor group out of plural processors to which a 
single instruction is applied. 

CONSTITUTION: A microcontroller 30 outputs a primary 
instruction to a bus 31, outputs a coincidence word for 
specifying a processor zone to an address bus 39 and 
outputs a signal AMODE for specifying an operation mode 
to a bus 34. Each processor has a circuit forjudging 
which processor zone includes itself and a circuit for 
forming a secondary instruction by correcting an inputted 
primary instruction when a mode signal is an instruction 
correcting mode. The secondary instruction can be set 
up also as a NO OPERATION instruction. Since the 
secondary instruction can be generated from the circuit 
of each processor, a different instruction can be 
executed in each processor zone. 
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3] 

)i~-7&i®mTz>mi<Dmn$:mK), &?u±y*f-\z& 

^Tfffl^Dty -iWtWejli? S tifc :/p -fe y -y-o 
■V-if)l- ?\z *r * 3 ftfcSlfc© ^D-fe ? -S-©# 

*fc:feV>T, -?-©#^©fS 
2 ] #^D-fe y UTWK-**^Rtf«E» 1 <t>m 

omnizm^xnomMm i iam©#fe 
as i 2 ©«ra*atjjic*WRs, 

*3f2*©;£fe, 
[W&R5] IMB2]fc6*cD£tttt, SWRofcffrfr© 

o TitMiS C £ &&tf It&H 3 Gtt<Z>3F8(. 

6] m i c>mmm&<D7tityv->f}i~?% 
[mm 7] tMa»i©«*Kzffl(tE*2©e*&t, 7 

1, 2, 3, 4, 5Rt/6©^n^lr)©JitC|B«© 

jg 1 ©yp-iry-y-^-^O^P-fes/U-fc^UWffi^ 
L, MfBSg 1 ©^P-fey •tJ"^-7 p ©-€-n j ?tl©^ 2 © 

ns#^csa-r-5#a©m2©«#sM5KttMD, * 



Bo S2©-/P-fey-y-^;p-7 p te:M-r-5^' 

Dfcytf^-:/fc#jW*tWB*2©#^ 
TV^tVi^X^y^^^-STP-C^P-feyU-^li 

[IMM 9 ] 3 > h p -;nggS#g^ s R-o*«Mr* 
S5W-8t-5^P-feyy-#g:©7U— *^fe5M5iJP>tf 

■/Ptyt©**5II?3nfc^Pt?-!>'©^l/-^ 

jo #jrr** 1 omn^ #^p-feyy-©tffc 
#*tu ^-©yp-feyy-^s^sn&yp^yij-©^ 

^jnc^i-s&j&tc^^p-fey-y-w^^^n-s^a 

n-fe y U-^WIByp-fe yW)V-7\zmtZ> C t £*£tti 
MMOUO] ft^ntyW, P>hP-;MsJ?&#a 

* 6«uvit*&z&i 1 ©fi-^^jtcwm-s, is*jb 
9E«©&«. 

m$mi 1] jec, ai?stifcyp-fey-y-©^;i,-^ 
teM-rs^P-feyiJ-fcjc^T^sn-s^fcH^-rs 

*2©«#9-f >^at, #^P-fe>ytMc-^*n. sw- 

«o fc#^©f^t> 0 t*ff -r^# 2 3fe«ais^*#^D 
•fe v -s- 1 * ^ r p - ij )v \z *t m t 5 & * © ^ a -e $> -o 
t, wffiferiwnEfc, s^sio fcsjai^s^o^p 
5f -fey-a-^a^stifcT'P-feyiJ-^-^K-rs c t s 

w»a^ 1 <Dig*R&Mmm 2 ©«^-*M^jfcsttm-5> 
rnksi 1 izmmomw. 

[»*ai4] ^i©e^*t«js©^p-fey9-^;p-y 

*#^L. ^2©#^S#7 p P-feyU-^-7 p }C||-r-5 

\zm-3\,w>zm$mi ifcsa«©gg 0 
50 7 h* uxmmiz&z>mftm<Dijm\z<i:Q. -ju^y^r 
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10, 11, 12, 1 3, JkXSl 4©lv^tlriU 

m?m. 1 6 3 m-comm^^m i <o?u-tyW)v 

-^©T ^To7a±yV-\zm?>n%W.$kz>M l ©7n 
cd 7" n -fe y -y-^- y © 7 a -fe y -y-o * ©^©Ig 2 © 

;/0-fcy1*^-:/£#£f ggl^a-fe-y 

KDmn^mt, M!2m©:/n^.yy-^-:/©#ig 

2©yD-fe^-y-if;v-^i3M-r^^Dir>y-y-C<fc-3T^ 
f&^nstSMHcwau ss i ©^D-fr^-y-w-^rt© 

□tvtctsn, §itstofc#^©ftt>DK*ff-r^ 

fSfc»©^gTaboT, «ffB^*t. mi©^a-ir-y 
nTc.m$k. Riftmmm 2 ©^n-t >y -y-^-ytcttfS-r 

£ttiB!ll2©#^ScS^T&3n3, £<A 5 
[0 0 0 1] 

z>mw7ti-tymz%r), t<iz-miz^<-oh<D^ 
* mmz3if8. Lfr~Dmn rs fc* \zm-m:<$tm (s ingi e 

instructionstream) Srfflt^M^Jn >fcfjL— $>\Z#?M 

ums-yu-tymzMm-rz, 

[0 0 0 2] 

[*£*©&«] «*©3>tfi-^>'XxAfi. ^aif 
^A^tu^e ©^— #^© f & s —s tc— o #a 
n^#^**fT-r^#-©yD-feyu- (4»*»gg- 
cpu) *6«$ntv)fc. in^^sf^-^p-fe 

[0003] ^Wct^^T-Zn-^ttc^Mja^-rtt^ 

^^■¥©^^fT^t>nT#T^So zine.©^®*-? 

tt, *tC^oiry-9-g#:©tttl<&5fe#-r^fctt-e^<, 
^^^■vtli?«nT^S<fc5!C#*^<©7 P n-fe'y 

©MxW>Hc&#3n.5. ^©.i^&y^D-? 

«##tcssu^fe©T*st^i!e>6nT^-5o sine 
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(C. Mead and L. Conway) SCcfcS "VLSyXfAA 
rT (Introduction to VLSI Systems) (Addison Wesle 
y, 1980, pp264-265 and 273)&tf^e:T3!)!§£tn:^ 
3 5 JCW. tUX (W. Hi 11 is) 

"n^t7z/a> Vv'— >" (The Connection Mach in 
e) (The MIT Press, 1985, pp3-6) RZf-^Z.TZimZ 

[0 0 04] £9fumiB«©if£^T-*T-^ 
■ftL-Tfci, MIMD (Multiple-Instruction Malt ipu 
10 le-Data : mk^mk.?-?) ^»t»OfifiL 
(m«, *:^>yt^''Jy^X (Hwang S Brig 
gs) C<k& "3>fcfa.-5'T-^i7g 1 Vi:^JMa" 
(Conputer Architecture andParallel Procssing) (M 
cGraw-Hill, 1984, p.26#jl) « tnav^< -3#>©iftr<£ 

<Dffinfim&®7n±y-v-xi/*>h^mt>n. £©x 

P ^ > h tt^^Ffc^ < t3^©#^£*f? T § <fc O^t! if 

9££tlTV>5o innfc^Da^V^^D-fe-y-y-©^ 
S/^&DMS-f Mfftt (Concurrency) £i 

[0 0 0 5] L^L&^6M I MD7-^f i»f f to 
t^Tte, S/S«.#^=tiS«i^A*X^, ya-fe-yy-Tl/- 

©*©. s^sammw^n-tr^-y-KE^-rs^-hicia 
-Tz>mmizmmTz>z.t\zts.&(D-e. nye^-pmst 

©#^«^&HR#tc^L^^nK7Se»7S^©T?, 
^IW<fct>iIlf£:&3<, £©#:&, MIMD7-*fj' 

^-^©^«©l6?ijn>kf^-^tt, mmm-eitzt>tb 
30 Tmmts.mmtfziz>t?z>z%^\ 

[0006] c©7ta, mm.^mm^nx^tc±mm 

^J3>tfa.-^©#<{J, Wb^SSIMD (Single 
-Instruction Mul t i-Data : m— iSMrS&x— 9) iff 

}c*3l^T«, ##ic#<©^n-fei/y-*3>hn-;H- 
^>t^5^tt. 7 f n-fe.y-y-TP-&«im-r3^:T©7 P 
n-fe v -y-ir H-©*^^-5 c t \z & o TW^: © i 

-*©*& (iif-^sw» *^n-?n©^n 
^©a©M5ii3>tf3.-^B<i;<ffle.nTt>^„ «si 

^t«, ia©*7>^i^'J7^X (Hwang & Br iggs) 

"nyvz.-trT-icT-z^ tmmm" (Co 

mputer Architecture and Parallel Processing) (Mac 
Graw-Hill, 1984, p. 24) SfcThinking Machin 

e Inc. © Connection Maching CM-1 (t9i£©XR "The 
Connection Machine" , The MIT Press, 1985, p.21# 
M) RCAiasPar © MP-1 (5?x-f • 7-;P • -3JkX 
(J. R. Nickols) \Z&% "The Design of the MasPar 
50 MP-1 : A Cost-Effectively-Parallel Computer" , Pro 
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c. Compcon Spring 1990, pp. 25-28#Rg) 

[0007] gi2it (Dmniz^xmW} 

■ fc;kX (W. Daniel Hills) r^j^nir^ 
t/^^EUUSj £^5£lfc<O£*H#iH,709,327 
(1 9 8 7^1 1^2 4H^ff) IZiZMZtlX^ZhO 

tt, #7 1 0, V-f i7Dn>hD-^7 

2 0, 3 0/5^M$nt^ 

^71 0^S»BBT7'D^^a>^ff , 5*X htV 

77 2 0S/U7 2 2%ftVX7u±y*)-yU—7 3 0 

Dn>hD-772 0lt 7Hl/X;tX7 2 4f:iot 

©ttiM^7^f>7 2 6S^l/T^^D3>hO 
-77 2 0\Z£<oX*y>?)V1*n%>o ZLO^U^yVT 
U—(D^(D±X(D^ti^y^, ^^D3>hn-7 
7 2 0*6SI6nT**H-©*^S«ffj"*o 

[0 0 0 8] SIMD»J7-*T^t(^D^75 

»«n* ?U>t yVT V- 1 VXMti&tl*. 
[0 0 0 9] 

ssav^tm. ait, ^0@«j0fc^^ftc7)# 

(D&Xft&^Z&UPX&lZ, -tiD^D-feyU-ft-f*— 

[ooio] affiaM^fc^tfi/fev^p-fey 

[0 0 11] *3BW©B«ltt* #-CD#^S£«&2n 
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mx. &B®wmt?z>zt<DXi*z>j7m&&tf^(Drc 
[0012] *&wo)m0Bm\tm-<D$*itm%mffi% 

^mm-^t\zh^ 0 

[0013] *mm<D%*>\zm<DBmt* wko^m 

yV%. ^0?)l-7\z&1&Zft%&i}ffi<D&$si?\zfc 
[0 0 14] 

7u^yv\z#^x^ #ux>bu~7friz>m%nz> 
20 o^^mmizmnzmnx^, m/ux^^miz$> 

[0 0 15] — &®7utyW&X\Z&^X, 

±m—&&i}\Zfc®Vm*&olZX%%<DX, Z.(DTz® 

[0 0 16] f»*£<Z\ #ftt SHU 

[0 0 17] 

BOM] *«W<0*»«H «#<0«AS#*UTK 

[0 0 18] O^XxACDHttWftRW 

07Fl/X-«azyh (ACU) 5 2 
O^^EU-f >^-7x-X (MEM IF) 5 3 
1 

Ot*MH»Eia»8 2 

mmmZmVfc%<DX&%o ^SIMD7-^ 
n>Ha.-372 0, 7^^P3>hD-73 0, 

»*sn^n*^4 7©^ni2yiJ-TV-4 0> » 
ff^€UEXTMEM5 O^S^^^Ifa^^ 

[0 0 19] 7K 4 OftCD^DtyU-tU 

T5ff 5WKBWSnfcyn*!y^*7RUT^*^ £ 
50 ©»tt-«fcT#a:V>. 
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[0 0 2 0] 3>Ka-j'2 0«W*Xh3>Ha- 

£<fcoT:/ni^5>2fSn£« 3>hP— ;VAX2 1 
f4, n>tfjx— ^2 0 £*T-f ^Pn>hP — ^3 0£CD 

^^-7x-xSiLTffiffi^o vf^pn>hP 

3>hD-7 3 0B#^;U (I) 3 14^LT, T^n 
ty^rTV—4 0^<D^TC0ynir^"9-4 7£, akjsfcU 
acDT-f ^D#^S«5*C^«. #v-f£7n*MM4 

-*Kii«21^:MSo ^faCDx-^AX (D) 

T-?©ffl*fflfc«fflSn5. 7F1/X7UA3 9H 

7 3 0«t^£D(C«fflt^ ^COX^-^Xftffi^ 

o^D-feyu-^s, J en j ?nfi«)xf^x77^^i 
Sfc^-f ^ >mr-^x;u 3 6 ±^m*Sii-S, 

>hD-7 3 6JCl»t5, 7^f^O3>hn-730 
14* ^TO^ntyW6©XT- ^XT7^#<0fitK:flt 

ftWTH X^-^X/1X3 6i4> 7n±yVTU-4 

0 <D«p<D^T<oyn-feylJ-«>*ti-eti<z> 1 fcf y h^X-r 

^t-W/« 3 6 KfflASn^. 
[0 0 2 1] ^D-fe^*TV'-4 0K:J:t5T*tf«n* 

Dtyf©fi» (a-#;W *^EU (INTMEM) 4 

yU-^M^i^m^t'J (EXTMEM) 5 011 

M (Random-Access Memory) SX/ROM (Read-On iyMem 
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ory) iUT««T**ffilB39«IR6tlT^*t^5WI| 

^n<D7u^yv\zMy%Tt>n%c -egn&znz® 

W-^^>h^OTi7^X^ff^&»^&»^ S 

[0 0 2 2] T^f ? D 3 > h D-7 3 0 BK*ffll/t 

T, ^nS©ynHr^it<ort«Bk>?x^, fi«^U4 

[0 0 2 3] «^^U 5 0BTa7M^h^^^ 

-f i7PP>hP-^~3 ^^7^4 00 

(D) 3 2t>7Fl-XA*X (A) 
a? 3 9 t>^£M^U 5 0i:Mlt^T§§J;5}:t 
HRFK^DHry*7U-4 0», 
U5 0l:W«fc»©»§<OT-^/U (EXTD) 5 
4B, RZ/aaOTHVXnx (EXT A) 5 4A£# 
bTV>£ e T-f ^ nn > hn-7 3 0 t7 r nty*7l/ 
<4 0CDW^5H«rfc^«^^EU 5 o^#*a**ff 
3£V>5^»*fc<-r&»fc:* X5^~^XA*X 3 6 
^U^muttot, Y^^n3>hn-73 

[0 0 2 4] £<Z><£5&S I MD (Single- Inst ruction 
Multiple-Data) 7~^x^YT<DM^JP>fc! :x— ^ 
^XxATtt»—*^«E^oiryiJ"7P'--4 0 
^T0^nir^i^^^^n^cD^TcD7 p D^^if4 

I/- 4 0CD^cD^;XCD7 p nii-;i^4 7 JCfcofe— fflCD^ 

-fir- «tt***B»«nT^s(DT, *^ 

[0 0 2 5] Juifjv 
ty»7l/- 4 OO^mU^^DO^fU^y^A 7 £ 

*<o»4, eau&#^*«ff-r**\ x»4w«>«ffutt 

no^niry*^ft(D*«**ff % r**5*f4» £0 
(BjR-arf) fc* 1 (^<D^P4r!y"9*T0*^cDllff^ 

-f*-^;ncf *) x«o (■eo^n-tyU-T©**© 

50 SlCD«*S*T^2:©<fc5a» 
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[0026] &m%&mT*\zz.<D&%?kmv, s i md<z> 

So 

[0 0 2 7] r^2^#^t ^DtyD-KioTftft 

# (NOP*^) 0u^t)Wo ^©SM^l -o<£> 
MMt«, :/p^>yl^7l/-4 OO^tD^cD^Pir 

1/X;a3 9K<fcoTlS*.6na7l«WX*BliAMO 

T»*Sn& 7 r PtyD"7W-4 0IC»tT, VK^ 

0>IH©»Rtt* TFU-X^-FAX (AMODE) 3 4 
£±oT&£n£o THl/X*>^U>yfiWEWA 
4 6(t 7^^D3>hO-73 0tioT^atyU* 
7V-4O0WHW7yf (9 9 ®6) ) ICjfcf 

[0 0 2 8] K^K^bTa^OWtBWCD***^* 

m^vrcm&o— ^cD^&ftff*— h 

<D^E— FTftt, f^A*X (I) 3 1*^l/T^^n3 
IT, S^^yPir^it^fe^Tai^oA^^^-r^ 

V— 4 0 ltt^DtyD-7l/-4 0(O*7fH 

#£43^T\ ^Ui?^©** (EX-OR) + 
(fllff) 4 7 5W- (MS) 4 7 7iV^5zi^©2{R 

^PiryifTl^-4 0«— o<Z>*/~- >fc£H*&n* 

— flB®yniryiJ-fc*^T, EOR#1*£Slfr£ 
[0 0 2 9] a>«ra)#^KJi^*#A.5fc»K> ccon 

ftSM^U (INTMEM) 4 35W» : 6U (EX 56? 



#KPP4-2 9 1 6 5 9 
TMEM) 5 0 fc#f*7 FWXftflsfctt, 7F1/XA* 

x (A) aQa^isWKflwsnsijwrr*. 

7L££> MAX (1)3 1 %ftVT~fn<fry&y]/~ 

4 0}:<fcoTSW^W- rn^o^^E 

[0 0 3 0] Hfc, 7FI/XAX (A) 3 9B^©fT 
C9Ey h*tfTOyDt^D-4 7 tega*2ftTV^ T 
JMr&:/p-feylM 7^MT^7 Fl/X^n-Fft 

[0 0 3 1] ±EO«E*l^utl:J:oT, 7FV 
X/U (A) 3 9l44TO^PtylH:|(«SnT^5 
*<D<D* ^Dtyt7W-4 0***^U#J!BSb£:t** 

-0tfi/xax^ mmmizmftmz ntc^mmnz 

AX (A) 3 9CDrt#^^U#flHtW«bT^a:Vi|R 

m<DBft<o&mz&mzmmir%z.t&7?% 

♦♦jKW-ft^T-*?*^ (SIMD) fc&V>TlS 

[0 0 3 2] ^U±yD-TU—4 0 #;*^U#fl8£&g 
^L^V^^SUffbTV^^^AXn^ FT&7FV 
XAX (A) 3 9*lt»^>^-9yhT#«tttV^ 

5&t#fc«TKkX/tX (A) 3 9 0fttit 
^U&g^7^-feX > r^^*ft«f^^iC^<«bT 

[0033] c (7)<t 5 tt-?pvuamm*9&L*im t-r 

Zfcmz* 7FkX/tX (A) 3 9JL07HWH 1*1 
tt;**U I NTMEM4 SXB^^EU EXTMEM 

5 0fc»»Sn*»t5yfSn* (067F!/X:?y 
^9 9) o ClOSlttt^-k^^a^mwrSo 

[0 0 3 4] H2f4HlS«*'T§<Z>KaSE:oVi<^ 

3 0 [^ot^nslffiO^-f S ytf^<79^K 

aWDy^fifPHI 1RIXPHI 2 feliP^C^T* 
^tltt5^K*a:6ac^2ffi^P»y^T?, HSCa^TcfcS 
K 5 75S 1 0 MH z O$BB0«gc£J#^ TV>*. 
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[0 0 3 5] 7Fl/X;tX (A) 3 9±©if«tt6*n 

•tyv-nrnv v x * xttwiis^ * u 4 3 x\mm* =E u 

5 0 (C»-T57 F WXfiNSt LT, SfcttS^CDT H 
X —ft @» fc «fc o Tffiffl Sn5^Dt5» 1«liR©fc& © 

[0 0 3 6] — #ci*MHilfr<£A , X (I) 3 1toTfi 
iSftS. (I) Zl\l9nyW(9Mfil 

■frt>l2<Dmz%W3i9. (valid) <fc&D. 9Uv9^ 
<i Rtfl 3*^51 8 *T*t«lM#Scfil 10 

c^vvr^Py^-tM'^Ma, #^©**©ffi«Tfl**. 

nyatyt3 0B, ^Py^lM ^8*6 1 l&tf 
2 0*S2 3IC^t, /W Cr&*r£l. £©;£#^ 

^t&5**Xhn-^ (INSTREN) 4 4S4i 
■5. 

[0 0 3 7] 7Fl/X*«iC*fr5XhU-yft-^£U 

5 oimr«sa«ta:-67 F I/XX h P — X 

(NEWA) 4 6^5. 
[0 0 3 8] 7Fl'XA*XA±©7FWXijH8©a?!R£ 
JMtrSTFl'Xt-FiM (AMODE) 3 4 («)£ 

[0 0 3 9] Ed-pH^n&V-f j'Da^hP- 93 

r©3>hD-7 3 0SJ, ROM^PLASW 30 

£-rs#is#:ii«« (*-hYh» ©±3 feasor 
d-7 3 o©*a©tt*a#:tSv *ssw©i«nrr4j& 

[0 0 4 0] ^SUSSflma, £<fc»b&a:WBDT-r* 

IS 1 



e ^03>Fn-73O*^;U (I) 2 9SfcT 
»a-r*-*#^Htrs/ hW2 9 tfy hT, tfy h 0 
*t*T&tf y K fcfy h 2 8#tS±&Hy h~?$>Z>t& 
fe-fZ. mmiZ, 7P1/XAX (A) 3 9®bV W 

i o try hT?*«t<arr**», imm\$z\np><Dm.m 
[0041] 

B3B, Sl© - 7°a-fey9-7V— 4 0©lr>©:/P-fey 
■9-4 7©H#«*HSCWfc*bfc^nyi'^-f 7^9A 
^©^n-fey-y-4 7 ti, ffio^n-feyiJ-ttfe 

iJ-TP~4 0K^<^©yj>HHlISS«*^T* 
t), Jl©^-n-?n«^©7 p D-b;-yD-^S^„ £©£ 

3 tTfSc7f©^n-feyU-S#tJ^«M?i|7 W-*t» 

(09;Uf, tiM© W. Hi 11 is © "The connection mach 
ine" "CRISnTH*. W^bfcThinking Mach 

ine Corp. £<k5 TConnection Machine, The MIT Pres 
s, 1985, p. 21, StXMM© J. R. Nickols © "The De 
sign of the MasPar MP-1 : A Cost-Effectively-Parall 
el Computer" C^ViTSJWStlTV^, MasParfc<k§M 
F-lfc£*#B» . 

[0 0 4 2] 7"nt7t4 71ir^O£I/S;7'n>yi?1? 
&^>WSM=L~yY (PU) 4 2£rtSM ; El) (INTMEM) 

4 3£fc$MHSnTV>*. »lar:yM2ttJEfc3'3 
O^ny?, ^-f>»ln.;h (MPU) 51, 7F 
UX-Sfci-yF (ACU) 5 2, RO^iJ-f 
x-X (ME IF) 5 3 fciMBSnr^*. 

[0 0 4 3] T-f ^Dn>hD— 93 OtCj^Te^S 

K»7*-Y'; Ffctt, «l(C*-r«fc5{C, KT©0 
4 ©IsIi&KlWa-rS 7 4 F**&£nT^5. 
[0 0 44] 

[Si] 



INSEL OUTSEL SHIFT 10 F REGSEL 1NEN OEN ALU 



[0 0 4 5] ALU : J&fiEO^^CS^T, ^P-fe 
yV-<D&mmm®& (ALU) 6 7 (04) teJ^T* 

[0 0 4 6] I NSEL : ALU6 7 ±TSd*£gtf5 

[0 0 4 7] OUTSEL : tittle 2 9 6 8iZ^-oX 
/«10 1Rtfl 0 3 0#^ALU 6 7 <Z>fe«#t£3i2 

[0 0 4 8] SH I FT : ->7^-6 5iC^V^Tfrt>n 
3~>X h»f^©^Rr«BHa£ftWR-rs. 



[0 049] I O : yu*.yV1>Wfflkmz®MTZ>Tz. 
J&©I/0#-h (6 1-6 4) ^a*?-T5. 
[0 0 5 0] F : «ft©ttfP©aaTffifflt--S*fr79 

[0 0 5 1] REGSEL :Sft©l6fP©liSTffiffi$ 

n*^*rt*u5?x^7 i£S#?-r& (a#i^x«2 
•?<D\s*jx#&—mziffiiznz) . 

[0 0 5 2] INEN:AA-f^-^Hf 181 (H 

3) -€-©&©£»5rr5:7-f-^FT?, rn*«i©t€r 

x-^A'X (D) 3 2t^ntyD-rt»/UL (06) 

M-e©x-^A*te3i£'f*>-^;i'£rs. 
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(8) 

13 

[0 0 5 3] OEN : ttWH*->0Vl 8 3 (03) * 

[0 0 5 4] H4H B3(O^Uv9^Tif ^AlZ^ 

BU 6tt* 21 BM£> 

C. Mead t L. Conway fc<fc£ "Introduction to VLSI 
Systems" , Addison Wesley, 1980, p.l69#fl) CD 

H/U (HB) lOltUW (LB) lOSttftt 
LT^S, (I IB) 10 411 tfr^/tX 

(I) 3 2 (HI, 3) ±\Zft&?Z>—&$t^X\ttn 
* 6 T H k X — *0» A C U fc J: o TSK* ©iiSfc:^* 

[0055] ^^><D^^>H®att**^a^^ 

h (ALU) 6 7fC*^Ttft>n*. ii^iiii /t 
X I I B*6I1 3 5S^l/TW6nSALUt«T a? 
*X**^7>H», 2 0CDft«x-^AX (HB) 1 
0U (LB) 10 3^6A*tl/^^6 6f:J;^T4 
A^n^c *^<9>H«0«itt» ftfiWM*A*XI I B± 
tcS»^o^^#^rX^2^^0*Cr)I NSEL7 
Y — ;H«tf y h 1 24fci:^Tfft>n^« fx<5fc£:&£ 

UTSEL7>f-^H01fy M 3 9fc<fcoTfft>n 

[0 0 5 6] ^7^-6 5H ftSf-^/UHB, L 

[0 0 5 7] #^D-fey-y-tt4^<Z>Affl*#-M-4 

ffi#^Ofca6lc, AiHM-M-4^Lfc7 p nt7 
*W±©WBJU 2*^«&*!B« (mesh) <Z)*y h>7 49 
^SMt§i3fcr^U>^»l 14fcJ;t)ff 

10 1, 10 4*64*. 2inJ;Dt)4Bt 

[0058] mmoffimtofcmz, alu^9> 



#|g3p4--2 9 1 6 5 9 

[0 0 5 9] SKDjffSLV^frWt^^TW:, cltl^cD 
x-^ U >^ 1 0 1 , 10 4 «5R;£|5K 

CD Affl*^- h 6 1 6 4 ft, iWt 5 — */tX 

(HB) 1 0 l±^g^nfd^5^5CDx-^y-~X^ 

*>mn?-i>i 1 3^iTf^^w§-^*^ 

SSttftK, rar-^/U (LB) 10 3C, »-ff 

f^U>^10 4, Affl>b*~h6 1, DWU (L 
B) 1 0 3, &Z$Al3±\s?? 6 6£#tiie§£Sb 
T\ ALU-KA*^n^o W*fc, ALUCD«ff$£fll 
ft, {^«ffi*1rk^6 8, A<-fA*X (HB) 10 
1 , Affl#^~ h6L U 1 0 1 «MJ 

A^/UI IB (10 4) ±lC*S#^tt«-^9-f >1 

1 1 *^uTVirn3a^Affi*#-h&tittf, 6 1 \z 

*<DI/0#-h (^0MTS6 1) (Ci;oT*ff$n 

[0 0 6 0] ALU£<fcoT^fr£ft£«£tt, 7?5> 
^ l^X*6 9<0rt«fc«oT*»S*l5o £ 

<Z> 1/^X^6 9BH/U 1 0 l*6K«fr«21t5&STf 
-#* *frrXhOft»l:t0^Dt 

56JCLAX1 0 3iAffi#^hfti*tf6 lS^-l/T 

x^6 9^saaa»R*nT^*ify k sire-©^ 

h<0«a*J4, IB (10 4) ±fc»* 

#*0F7-f-;l'H 1 4 9fcJ:oTEaStl«. 79* 
?\si?7>j?6 9<D&Zl\£yb (Si) 3 6S^nty 

mm. xwv-^^ y^Eom^mrmiz^ 

yhtS±5l:LTt)ctVi. a^CD^BTH SIMD 

i<D^D-A*;p?sy-fir-HAND^fflv^ rtuccfco 

JHftWT* £ v>f^n3>hn-7 
3 0 tt, «*«^ n wWftttlilf y h S *U->^U > 
m^ItbT, £T<0:/D*y1M7#8$*(D«# 

$£T«> »LV^*yDty*7K 4 0 iCfill/ 

[0 0 6 1] frl/n-feytM 7ttVX^<DX^y^$ 
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ntcUz?X# ( £ L ^m&M^t^ft^ft 1 b* v 
bm> frBfcZ>ftmUi?X?W (INTREG) 7 1£ 

i*Jg&i^X^#7 UiH/tXl 0 l^BIIrt^ 

u 6 7 ^esi-r^fcs&fc, L/tx i o 3 izm&om&n 
^m<D^mt, ra^/txi ib (io4) ±\z&%> 

#^*0REG SEL7 J -JWCO^y M 3 8 te|B 

[0 0 6 2] OTFUX-WtZL-y h (ACU) 5 2 
0511 ^3C0^n>y^^T^^ACD^fC*^nfcT 
hACU^rt^D^^T^A 

~SH»8 1, #<fr«IEH»8 2* ^DtytlDS 
4, S^THI^X— tYX^ (ACM) 8 5m 
[0 0 6 3] r/n-feytflD (»g»J) 1/^X^8 4(1 
^U^y^rA 7 CO^mmUT bUX^m^<^CD 

?£VTmlsT$>2>&. ROM (^ni4^7y^/^ 

OTfeiK H5Tlt rcDl/^X^^LTH^^tt/jN 
SCDRAM (^>^A7^X^U) **«ton*. - 

o!fil^S*WT[t ^nii-/i^<OLA*x 1O3±0 

5 s — ^jrat&iRi/t;* 16 8 s^itssasns. ftgB 
1 ib (104) a* 6m&nz>y h vx ^< > 

1 6 7K±oT»«Sn*ffi«K*W«, 7n±yyrl 
Dl/yX^8 4ft(DfPROCIDil 7-f>169^ 
^bTTFPX-SlfiI»8 l^ffl**n^)o 7uizyH* 
I D I/^X^ 8 4 fc*f l/T«ff sn«»fP (ffcMHU 

^giti (3D *s»wi* 

3 > h U—ftrJ-l > 1 7 o cort*^<fc^T»^sns. 

H2 6H ^Dty* I DI/S^X^ 8 4©XfB*if S 
m5\zmVTMmVfz£olZ, CW4RAM*6 
x-^A*D i n 1 6 8^ijiSI^y h 5 1 <D 
D-nxLB (10 3) i^^Sns, MflCDHy 
MNEN181 (B6) WWOtS, h^-fXx- 

-e^atfc*. eicoi/^x^^coas^&soa^ 

AAAddr (16 7) fc<kt)fcS*U £<&A*tt* * 
*/tX I (3 1) ©REGSELHy bftB^&Bft 
2>o R/Wfif 1 7 0 K/W I *5M5n« B AO 
#a*/i;i/XCD5t±**0Kpfc. ^Ol/vX^COffi^Do 
uti^^m ft^PROCID (16 9) 

&n«. dd^a^^wi/fc^ct 

tt, ^nir^#lDl/i?x^8 4rtc^it»#P«^ :/ 
om0^n^n<D7n±yv-4 7\ZM 



(9) #gB¥4~2 9 1 6 5 9 

vX^AcD^ffM^COg^Tv Xtt******fft" § 
ty*fi<D^DtyU'ID^X?8 4 0ft§^(D^ 

10 WicagTS^c ei^Dt^t I D© 1/^X^8 4tt 

CD«»«U4 3 (SI) *7Hl^X"r*Ofc«fflf* 
7H1/X7^>39 [C<toT7Hl/X$nt^&< 
T) , 1 0 4±l:*5^0*OREGS 

ELyj-)l\z\H<D\£y h*>6&57 F UX16 1 6 7C 

[0 0 6 4] PROCID7^>16 9±l:4A5n& 

ifc«#a8««, 7HJ/XAX3 9±£&£v-f ?nn> 

[0 0 6 5] r 0f ^ AMO D E Z. 

[0 0 6 63 A/tX±©7 Ht^oty* I 

£0 7Fl/X-gVX^l/yX^8 5 fC<fcoT#^6tl^c 
^01/^X?8 5ML/U1O3 (H4) ^6118 
4^ltr-^^f^tn, tl/TCOfi#H:M 
> 1 8 53^67FWX— *®»8 lfcKWHSnSo £ 

> 1 7 1 Ktfc^AX I ^ 6#^n-S« 7 F WX- 

nn>hn-730 (Bl)*6#*;ttl (3 1) ± 
}:4i6nfc-*M^, 7FI/XAXA (3 9) CDS 

-**K*»tt*^ 2inf*»16 3* 

#LTl*3«**/1XI IB (10 4) (14) fc»S 
tL *(Z>**«E]Eia»8 2«JJR"r*^n-fcyU-0!)ft«y 
n^i?i:^LTffiffit§rtOTt§. 02 7ft 7F 
kX-STX^l/^X^8 5©Am*«#«*-T. 02 
6£g&0, rrC^l/yX^^lM^OT, A 
AMff 17 70^ #^;UI (31) (DREG 

[0 0 6 7] 0^€U^>^-7i-X (MEM I F) 
50 5 3 
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(10) 

17 

tJMM^euso mi) m^n%mm^^> 

[0 0 6 8] RAMStfROM^TOlCfffltt^g 
IWK:tt«l839S**fl!>^ *<©«fflte^Tf4^«^ ; e 

X 5 afiO^^UO^x^ 5 4&^LT, 
Z<DftM*^V 5 OlZTZ^tt&ZLt&^&o Z(D 10 

grr55r-^€r* HAX10 1^^14 9^lt§ 
u0f-^W(Rl^T-^;U (EXT 
D) 5 4DtJ;^TW^U5 0i^n§c 
^€'J^>^7x-X5 4H ^SR^-^AXS 4D 
fcJtoTJMM^U 5 0*6f-**Stt»D, Hi 5 
5&L/tX 1 0 3*^lt^DtyD-4 7fiDrtai^Dy 

^*^«^ * U 5 0 F*3<Z>&« (7 F UX) tt»«7 HI/ 20 

(E XT A) 5 4AI:J:oTlg$tl^ 
7^f>5 4AOrtt}t (A) 3 9*>6T 

9 9, l*igP7 F UX/tX (Al) 4UI 
1 5 3t*^bT#A6nS. 

[0 0 6 9] fflla-^ h4 2 (03) SKflJo&Ei 
pC^EU-f >^-^x— X 5 4(Z5ii:h7-fXf-hT^ 

[0 0 7 0] h7>fXf-hA^779 1 ttSDBrrtKDS' 30 
XfAf-^AX (D) 3 23^65 f -^ftSW0n-/t 
xi0 3KHg2tU h7^Xr-hA^7r9 2fin- 
AX 1 0 3 j^S^-:* yXrAT-^/tX 

r \zMT&?~?mm<Dmm$. M/u3 i±coa* 
§i8i, is 3^tm^n§o 

[0 0 7 1] v'XxATFJ/XAXA (3 9) ±07 F 40 
F 1/X 5 y f 9 9 l:± 0 7^ f S tU TO7H 

1/xaxai (4i) ctB^sn* mmo&oiztiffi* 



#5I¥4 - 2 9 1 6 5 9 

7 F 1/XMffft^N E WA 4 6 ttv-f * n 3 > h 

>^f:MbTll H2XttBI9fc^'r<fc5fc, yXfA 
7PI/X/UA (3 9) ^yXfA*MXI (3 1) 

FWXMSrfg-if (&tA«^ny?U->f^^0T?) NE 
W A (D±L% Jtffi DXy^77f9 9l:7yfStlSt 
&ST£o yXrA#^;tX I (3 1) a^ffcrTSfcCD 

ftK, yXfA^/U I tB^^Xf^7FI/XA 
XAIi fiO*ftTSo b£>L&#^ ^tf^"EU5 0 
tt, 7HI/X7^f9 9^B7HI/X/tXAl}:fflA$ 
n£7FUXfc£^Vvr7#-feXS*U yXfA7HV 
X/tXA (3 9) 0, £<B2|aB<D«fcftji*2:itt£ 

[0 0 7 2] A«^U4 3 (H3#JtB) Rfc 

T^ffl/Ul 0 l&UtL/\*Xl 0 3^UT20£D 

jbcdx— Aliens ©ax i o lxtti o 3©ir^n* 

K Sft0rt8t^ ; EU4 30imt fi85*^;wi I 
(10 4) ±Cfel)M0IMEM7>f^H[:«fcoT 

^€U4 3 ©fiSTC?^ - F ZtlZo 

[0 0 7 3] KT> 7HI/XHRHR8 lXttttfHKE 
0^8 2CDKtt{COViTCDl¥IBte^^Ti6^S« 

[0 0 7 4] 07Fl"X-&H»8 1 
B7«, H5fc*Sn*7FUX-HS@»8 1<D«31H 
?§T&So H7t«tfftbViW|:flfci^ AMO 
DEif 3 4BT^i?P3>hP-73 
£2 fcfy FCQft^T&D, gf*P»&2 :40f3^3 
0 l^^T*ffl(C7 i n-F4E^F0Dft^AMODE 
0 0-AMODE 1 UtfflASnS. KTCD*3«* 

<*2) »K#<z>io:a#«UTr<Diaj»o»fp*Kiii 

[0 0 7 5] 
»2] 
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(11) 
*2 



#M¥4-2 9 1 6 5 9 

20 



AMODE AMODE 0 0 AMODE0 1 AMODE10 AMODE 1 1 



00 
01 
1 0 
1 1 



[0 0 7 6] Z.Z~C\tT>?Tj7'/\-1 (/Vf-e»fK> * [0 0 7 7] EtTfCii, ^ 3 C^Ti 3 K> AMODE 

fflMMODEO 0 ~AMOD E 1 1 te-5-tl^tlAMO [0 0 7 8] 

DEfl^3 4*50 0~l lcDt#(C^a/Wi:^^)o * [*3] 

R3 



=E - h* 


AMODE 


* - F <K> K H 


S 1 MO 


00 


SM I DJC5Ptl5t-5 




0 1 


droits, T F bX/<Xf*ife1^X©4£SI 


■/o-tr 
S « 


10 






1 1 





[0 0 7 9] linS<B*~F<B5£*»ClH*TCD 
[0 0 8 0] S I MD^E-F : Htl\t* AMODEf^ 

-Hfc#lKT*. Ttttoft^ TFl/X/U (A) 3 9tt 
■♦©^TtftT, ft^Dty*4 7©ft««U4 3Stf 

[0 0 8 1] Cfttt, AMODEg-^ 

ifio lcr>ch^CDHE-FTS>^o 21©*— FT?«#giJ&^ 
^fAXDyM:*^T> (A) 3 9ttl<H* 

A*X (I) 3 1 (DUm£&fcZn% 0 

[0 0 8 2] ^P-fey»g«*-P : ltl[3;AMOD£ 
X3 9B> T>f #Dn>hP— ^3 OlCiatMA'X 

(i) 3 i±fceasn**«*3fetf'r^€r-«<z)^n 
tyv&MR-r&itibomm (hr?-f> s«srr* 



30 <Bfc#yg3n£« *^tt«jESnS:V^ £CD:*#r;XA 

I/— 4 o<^*0^Tcoyn^^itco#^^co^rx^l/v 

%7u±y*)-<Dm$l\*, 7Fl/X;U3 9©fiti^n 
40 t^1tIDl/> J X^8 4 ffl5) COfflAPROC I D 1 
6 9t0-SStt5. CCD*— Hfc^^Ttt, fefcHl 

[0 0 8 3] tfrfrHEiE*-- F : ^tlBAMODEf^ 
1 10<i:i*T&£, ^^-FTH S^^n-fe-/* 

^/->*«^$n> -en^mc^x, 

<D*<D^>r-;PFfc»tt6n* (H4#$0 o 
5» fc> FOaSTfiOfcTy hT&So 
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(12) 



#H|5f4-2 9 1 6 5 9 



[0 0 8 4] 



21 


Li 

114 




22 


-Kflfctf 9-8 

•if 


7-5 


4-3 


2-0 








Aim* r *• > 


« IE 1 MOD 2 


PZ 2 


I MOD 1 


PZ 1 


(W B 1 1 


001 


0 1 


1 1 0 



[0 0 8 5] fftfr^ tTiy h2-0t7-5tt*n* 

nil, « 2 ©^nt y u-i/->i«7^ p p z 

1, PZ2iUOBt*StU tfyh4-3t9-8tt, 
*n**U »1, «2#*»iE7^— JPFIMOD1. 

IMOD2tUTfflV^nSc r^-HTlt V-f^ 
D3>hD-7 3 0l:^T#^/UI (3i)±^e iS9 

[0 0 8 6] i7R^4^#It^L *ynty* 
<D7H^— ItCfeViTtt, 7FI/X/U3 9 
±©y D t *yD*^>lRffl07 F P Z 1, PZ 
2 CD If y hi, ^^yo^^itoyn-fe^lfl Dk^X 
^84 (H5) <0ttl*T*SPROC ID9<>1 6 9 30 

©*t*r*biy h£<a-K#?xy£sn*. £<£>-®: 

7 4—)]/ F I MOD 1 , IMOD2C0£CDfcfy hS— ^ 
[0 0 8 7] r Fl^TL— as»8 KDEKl/^TCDft 

6 6KlIK1 3*6 1 8tt> WMOS I MD^-HTffiffl 
£tl> 9ttr<D«MT^^yTFl-X 
flffli (7FP-X*7-F) **UT^«. Ctf>fif««&# 

Zl&TfcD, ***«Ttt^ny^U--fir;l/7*6 1 2 

T, 7-f^on>hn-73 0*6^L6tl&T Fl/X 
*>^U>yWNEWA (4 6) e«ViT^^U-f> » 



^7x^X5 3 (H6) fttOTFUX^y^ 9ftfc^ 
\Z*»T* rt»7HW/WAl (4 1) *^LT«« 

SV*« 19*624) fcfe^T, 7 F UX/tX 3 9 



[0 0 8 8] H7fc*V>T, -gtfg^CO I NCOl 1 
0 (3 18) ttdMHMte-F (tto^AMODEi 
W0 1) ©i*Xtt^ntyU-lR€-H Crfc*> 

AMODE(S-9*0CDi#) CDftfPWPfc^CD^D 

•fe*tfT»«/w -rftto-fe^iKii^-F cr 

^^yn^^itrtTco^ ifCO I NCO 1 1 0«A 
^D^yU-WJ^-F AMOD 

^r^n-feyU-Sfc^UT©** i^coiNcoi i o 

ttA-fifc*« -»i^COINCO110*&St-5 
#ffiWNOR^-h3 11-3 HiAND^ 
— h3 1 2-3 15i31 3fc*Sfc£. A^ibTT 
Fl/X;UAO*Ttt«(©l OKy hA0-9 K 
H 5 K^yo^fe^lf I D 8 4*6 P ROC I D 

7^f>169 ^LT^6n§7 p D-k^ij- 1 DCD*T 
mWMJfc^&l 0h>hP I D 0 — 9 TkTST F WX— 
5 (05) *6$U 8 B^LT^F 
ASn^TFl^X— »VX^(0*Tffifll©l OH^hA 
CMR0-9*S»«5. JltUCJfcD, TFl/XAXA 
<DA0-9OF*gOS*l$nfeH-/ hRffPROC i 
-f >1 6 9<DP ID0-9H7 h<Oft<D&j&-r#Hy h 

tlSK^KOlRttv AND^N3 12S«3 15^ 
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fl-U 7Kl/X-tYXi'l'yX^8 5 (J! 5 0) CD A 
CMR0-9t>F©ffif£<fcoT&£*l£. 7^XA 
0-9iP ID0-9O#H<yhft«£rt©ifcfe^*C0 
ft, ACMR 0 - 9 Xy hCDM«-r^k*^ F#*0 (D 
-) T*^h'^ hSgCOifc^*©**?g^ffl^AND 

tl^o tfy hfecD-Sa, «SJx«tf>y HAOtP I D 0 
tr^LT«P<tfiWNORy-h3 1 1 t>tl 
5. 2^CDEy h^l^nH SfffiWNORy-h3 
1 lCDffiXikiA-i' (1) ££5,, £CD<fc5&H>;/ F«CD 
itK^Mtt, ^t-^VX^tf^ h (ACMR 0) 
m?abS*-g-C9^ ANDy-h3 12$Iot, AN 

«^-©«^fC«, ANDy-F3 12«C9ANDy 
-F3 1 3 1ZftVT0%mjm-2>. u5bT. #^0^ 
o-fe-yiJ-fc^^TANDy-h 3 1 3C1HM1 t& 

So *®mmi>itANDy- f 3 s 3 (c*^t#^x f 
n-fmm NSTRENtigsn, -gc«^-coi 

NCOl 1 0«Sn§, £CD«^«:, S9tC*f^ 

0-st«^co 1 nc 1 1 - 1 (344) m^tmv? 

R E NtfA-f TS.tl«W©*21co«^ ! bA'f 9 5 
5. «±Oct5iCbT, tfr^ffi^-F (-f^-e, A 
MODEfWO lCDii§-) V-r^D3>hn- 
9 3 O^&fMofe- ^^ttSStlS^^yp-fe: 
yiJ-p«g-e©*> i^COINCOHOIiA-ftW. 
l/D-iry-y-jIlR^-K Cr&frti, AMODEfl^ti 
0) CDB#«, aftcD-^^Uff^tl-S^yu-fe^ 
•y-#tMbT©^ ftfCOINCOl lOB/Htft 
£. £©<k5&-St*#-XA&, 5 f£, 

Stat^So iSMHSlE^-F AMODEi 
1) CD»#£&IAT«, -Sf^COINl 1- 
1 (3 4 4) StfCOINCl 1 -2 (3 4 6) W-Ztl 

ANDy-h3 4 7CDtH#«, :/D-fey-9-CD«lJI 

«&7FF-x©3t3CDgT&k> h^l^o-fe^-y-i/ 

itcDS (^nt7t'/->l) ic^LT©*fil *W 
-D. mm\Z. AND^-h3 4 80tiii3\t. Z.(D&fcM 

•Ju-^ywmmmtz.r f i^xco 3 ocDgT&t' 
•j/ F^JS 2 ^n-fe<y-y-y->g^7^ F p z 2 cd* 
0 0 lfc^L^t/P-fey-y-cDSf (SI 2:/ n -fey 
» ^LTCD^ei&Jf^. m^CD-gifUfCO I 
NC11-1, COINC11-2 <D!kf$ l %mB-?Z>f£ 
J&fcK, JLCD^- FErMlST -5T F kX/tt 3 9 CDg# 

s^s&w-tui&e&K, m4\zMVTmwvfz£5 

fc, iCD^E-FT^ TFPX^-F (7 FkX5K> 



(13) #5§ 3 F4 - 2 9 1 6 5 9 

24 

<Dfcm tt, #^iE7'r-;l/F IMOD 1, IMOD 
2&tf7n-feyifl/->MfR7^-JPFPZ 1, PZ2 

[0 0 8 9] m&\zv&vzitz>f£mz> PROCID 

5-f>l 6 9CDP I DO-9H-y F W: :/P-fe •;/■»}- 7 1'- 
4 OCD*cD#yn-feyy-cDft3®»^TFkX**-rfe0 

•y-9V->S3R:7.<-^FPZ lcDtfy FPZ 1 0, P 
Zl l&tfPZ 1 2m$%2~?U*.y^J-ymi-7 4 
10 —)V FPZ2CDH^hPZ20, PZ21&tfPZ22 
ttPROCI D/W 1 6 9 CD 3 :3CDST&Hy F P I D 

0- 2 crti-t>^z.o)m-Bit^a±y^ommmf3i7] i 

kXCD 3 "OCDjlT&Ky F) titt6$nSfeCDfr-5<, 
L^LJine.CDtf^ F«#i:?iS&£7Fl-'7; , 7-F* 
CDfcfy FSjt«CDfcS0K9JSf 3ct<h*>*>t>3A,Bjfre 

$>%>o 

[0 0 9 0] !27 5Ci5ViT, "tfifCOINCl 1 - 
IRtfCO I NC 1 1 -2<D&&<Dlt&0ltmt* Wk 

0iiWNOR^h3 4 1, 3 4 2, 3 4 5, t 

20 AND^- h 3 4 7, 3 4 8 ££o T&2n£o 

MTfl ANDir-h3 4 7©tlim ^Dir^it^ 

mmter h i^xcd 3 ^^T&if ? vim 1 r/n-fesrsr 

^/->a*!7^— JVHPZ 10111 Ofc^H^n-fe 
v hifim 2 ?U±y*j'\/->M!R7<(-A' F P Z 2 £>« 

J:5fcft«U3a:»ntfa6a:^. ANDy-h348© 
fflASit©ANDy-h3 8 lm^MXhD- 

iNSTREN iss^nrs 9 5 

>^^^o t>*0, MXhD^fif INSTRE 
NWWT*«»IHO»/Wi:W. AND^- h 3 4 

O I NC 1 1 - 1 K#l/T*U&©iHt;iM' 

[0 0 9 1] Jia>J;3fcbT4jB8Sn«:Hft«^COI 
NCOl 10, COINC1 1-1, StfCOINCl 

1- 2(1 f3-^3O10attf#AMODEOO 
(3 0 7) > AMODE0 1 (3 0 6) > AMODE1 
0 (3 0 5), SIXAMODE 1 1 (3 0 3) tth\Z 

;u 1 6 5 &^br#^«iEiiiK8 2^essn§o 

[0 0 9 2] 0#^ttlEliI^8 2 

bo ms\t. ^mmmms20mmmm^&^o 
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[0093] c©i5n»0>»fm. *n*n©»^-H 

(1)29 SHoTMSSf*— jWMHifcfy F»8*2 9 
tf y htf, tf y F 0 a*ST&K 'yK tf y F 2 8 
{fcbfy hTfeSttSTS. mmiz, 7FI/X/U 

(A) 39fflE'yM*SlOHyra5tfim 

[0 0 9 4] S I MDt- F (AMODEOT : 0 

0) : Cfflt-H-eii^AXS 1 -t©— <k$s<$ifi*:<D 

•5!cLT^^n^o £©^6— FTfci, AMODEOOf 

^vwe&s. c«>ii*!ioflr*fi«A*3n-50Ry 

*«X*Sn*ORy-h6 1 6©IBAt)Mta*. F 
9-fX5 l -F©K5'fA-6 1 3 £6 1 2iC«» 
n#<£AX 3 1 ±©#<£ 1 ©tf y F 0 - 1 1 2 - 2 8 ifi 
A*SnTVs«. Cft&©F9-fA6 1 3, 6 12}« 
n-et!ORy-H6 1 4, 6 1 6©ffi*/fC<fcD-f*-:/ 

ttJEL-^ViS^, ^1^^104 (04) C 

iiasttKsnfcf wax 1 6 s^^earr*. 

[0 0 9 5] LfdbT, HOt-F©*-^^ TV 
— 4 0©:£T©:/Piryl3-©&*©I^#<&AX 10 4 
(04) ±fC^n-5 2^©^«, Y-f^7D3>KD- 

53 o a> s s nfc-*©*^- tz&iz mazteQ, 
mmmtas iMDiftto. 

[0 0 9 6] t»<fr&3g^-K (AMQDEj^: 0 

1) : ^©^-H-ga> ftfAMODEO 1 (3 0 6) 

cfc^Tfci. -tft^COINCOl lOWWt^T 

n*. j:ne»©yn-fe->i)-©s*?tt7Hi/x— 

l©KWT*UfcHBW#r:yCA. -fftt^T FF-XA 
X3 9ffliCitt7 p DtyU-IDl/^?8 4 (S§5 
0) ©^£©P5©-^*-XAfc±oT^fT^ 
n-6. »«Snfc:/nHzyiHa-*^^iELfc=#: 
Cr^*3^-^#^t'7HkXA*X©F*3$^f=ttnL 
&#<fr) £SOTtD, TV-4 0©"f>©#S*?©^D^ 
«/U-«r©— MAMODEO l#t 
A-f £&.5i!§*> ORy-h6 140ffl*H/Wtfi; 
0, fftl:j:oTORy-h6 1 6 0ffi*t>/W ifc 
■5. £3LTF5-f 7r- FF5-fA-6 1 3&tf6 1 

AS, I»i£©S IMD€-F©i§tiit:, **AX 

4 (04) ss.ummznrc*mnx 1 6 s^tfcirr 

[0 0 9 7] a*JSn&^n-fcy9-K»bTtt, *us? 
^©iSHrfctPAT, AX 1 6 3xtfz:nfc«i*anT 



(14) #H¥4 - 2 9 1 6 5 9 

H*fi*^U104 (04) tt, 7FP-XAX3 1 
^SjiJDOtry F©ffl (7 FPXAX©£tfy FHM8) 

n-feyU-KM-r*) ©tfy h 0*>S 2 8»4H*AX I ^ 
5 F5-f Xf-My77 6 1 3&tf6 i 2*^bT-¥ 
A & n. &Kifr<fr© tf y F 2 9 6 3 8 «7 F UX AX 
10 A©ft|?l;i^T^5tl5. iiHD©fyhtt. 7FV 
XAX3 9#>5AX1 6 3AfMXf-My774 
9 2i:<kot(EISft, C©AyXr4 9 2KANDy 

F 4 9 5 £ LTAMOD E 0 1 RtfC O I N C 1 

D-feyU-rtTfA'fT**. !*3«WHrAXl 6 3«:*US? 

3 9 <k 0 t>tf y h*jj«lK< fcHtltffcS 
■f (3J*©girctt3 9 tf y F2f 2 9 tfy FT&3) . 

a? =t b s n&#^©it» L- Tz.rn.-n *^\zmm?z 
tc#>\z. s*?snfcyD-fey#fc*^T3ia©x3— x 
-f > ^ sff t> & w-ntfa s & t n 5 c t n 

[0 0 9 8] CO I NCOl 1 0ff#A'f©til:H 
(KT©0 9 iCHT-5^*#M) T F kX/tX 3 91i 
«»i6:7HVXli* (TFkX^-H) «^rA/7*V>ftV) 

^TV>S©fc*i:^5r£<&lt«ibfcVi. 06©#JI© 

m\zmzmmvrc^5\z, coincoh oiwa 

50 I'tSS^tli r*^J ©TFl/X«^4iEfc5y 
^tlT*t)> 5 y^^tl&T F I/XAX A 1 ±(C&S 

[0 0 9 9] ^P-feylj-a^-F (AMQDEit: 
10) : rO^-FTSAMODE 1 0 (3 0 5) 
SA-fTSS. Jl©*-FT?»7k-4 0*©SJf?$tl 

fc^'n-feyy-ic>tefr5^-i'^nn>Fn-5 3 o#>5£ 

ai*nfc-*o*^o*fftt-f*-^isn, ao© 

40 ^'fefftJ/ftV^asyS— ©i$M*-C&-5NOP (No-Ope 
ration) *^^^Sn«. ^D-feyU-©S*?tt. 7 F 
I/X-ailSS8 l©ftfP©««fc*^T««U&-«^ 
P-feXfc«J:oTfit)n«. .BCF. ^©^-Ffcfeft-5^ 
^ftiE[iIS&8 2©i(ifP©l¥»*^Wf5. 

[oioo] msR-£nrc7u±y-9-\z$s^T\m j %co 

INCO110il»Mia*. (^©^-f3>^tt09 
T-MLfcCOINC 1 1- lff#©^-f 5>^£lfi; 

AMODE 1 ORtXCO I NCO 1 1 OttifefcA-f fc 

50 ©tf, cnsofWAiswANDy-he 1 5© 
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fcA*SnTV^©7f, OR**-h6 1 4Rtf6 1 6CD 

7)Vt^nz>o zLnbcDFJ-i a*— tMH*st;* i <d 
SS£fcrt**«f»B/tx l 6 3 *^lxTMMt*st;* 1 o 

4 ®4) ±\z&}l&. z<Dzt\tmmmz, mn^n 

[0 10 1] WSnS*'3ftyDty«l4WCO 
INCOllOB/WtftS&W £CDJ8*, AND 

y-he 1 5 ®a*tt***-f ^ jKoana^ (H9ic* 

V>T> hn-^ I NTREN^n-tSSfflB) 

n-T&£o dnfcioTORy— h6 1 4ffl*»4, fifi 
<0A***n— T?*Sfc«K P~tf)3;£T&0, OR^- 
h6 l 6cDm^fen-co**T*ao ZCDtctb. b9<i 
Xf-h F9^f/t— 6 1 6 1 2 fey* J ±— 7)1 

Sn&*8n?**. l/3Ma#6COINCO110* 
n-t?**»** 2inftA*tT*-f >/t-^6 3 0© 
(H;&H7VfT?*0, AMODE 1 0**/VfT*a. 2105 
ZltiflMirT* Zl©fl»t-f>/t-*6 3 
ASn5 ANDy- b 6 2 8 0ffl*l4/W t&S, Z<D 
Bttfe* 1 6 3<Dtfy hO-2 

?nswsn&i»o h 7^f^?- h/ty 77 6 1 1 

M7 7r6 11©A*lt ^7^^SR6 2 6 (£ 

ni4+5*;^h <)M«kDA-f i/*yw fcSMsnr^ 
*) ic£oT> /WT?**. tK AX 16 3<D 

L^SHttefcHTHu £T(Dfc> hatA-fT?**** 
NOP (No-Operation) f^ijfclkWEJtttUT* 

"TfttNOPA^VtAl 6 3fctHASn*2:ifca:*. 

tt, 01 0<O|£BJi£#fi<?>££o 
[0 10 3] »<fr#EIE ; E'-F (AMODEi^: 1 

v'a^n-H (^zn-F) ( "AL 

*<fr#FIE[§n»8 2H^^Da>hD-73 0 
-F«®T#2tfyfO SHIFTS Eifc J: 0, »rfc& 

£<, £CD3E— FTfek AMODE 1 1 (3 0 3) f^a 
A-fTffc*. «8HC*^T, 10 (4 4 1) Rtf I 1 
(44 2) fit H/«3 !©#Hto20««TttK* 



(15) #18^4-2 9 1 6 5 9 

28 

hO, lS^o WBffc. IMODl-ORtflMODl 

- i \m i ^ttiE7^-;v f i mod i $c^sn& tf 

yhT&t)> IMOD2-0Si^IMOD2~iai2 
ttHHTEr^^F I MOD2mWb'^ hTS 

[0 104] H8i:i^T, ^V-J±)VCD^<D\£yh 

i o ms 1 1 a, ^nfnoRy- b a e 1 , 462c 

<J;^T> JB2*^«iE7-<-;H«IMODl©fcryM 
MOD 1-0, IMODl-li0WTORlg*%$ 
10 n, ^5CORy-h46 3 J 4 6 4fc,fct5TSI2lfrfr 
*iE7^— I MOD 2<Dlfy h I MOD 2- 0, I 
MODE 2 - 1 t(DWeORS»*«Sn5o rtlBOO 
Ry-b©fflAtth7^Xf-hh , 7^A , -4 5 3, 4 

5 4, 4 5 1, 4 5 2ffi79y L j7<bt : £\Z, *KAX 
I6 3l;a»m ££;5Tm^ni?y **/->« 

©^Dt^D-m Ma^fc±3fc-s«Htco i nc 

11-1 *VWT*SOT, «EjE#**^-HTtt, 
ANDy-h4 0 2 0DAACO I NCI 1-1 «h AMO 

DEii^i!)l:;wmm e:coANDy-h4 

^ 0 2<Bffi;*}B7Vf i&D, H9-f/X4 5 3, 4 5 4££ 
fcfcT^TV^iTSo u(»ilOR^h4 6 3, 4 

6 4 CDffi^AX 1 6 3 }Cffi*$n§o £f§ 2 
ir^1f v /-->W0^Dir^-9-TB, AND F 4 0 l 

0» FMA4 5 1, 4 5 2^%IC7^f 
^<!b&tK t7y-h46 1, 4 6 2(Z)tB**^HA* 

x i 6 3 rcm^an^o #pess i :/cn2 

^0fi^^Dt7l^ I D 8 4 fti^a 7u 

•fey* I D|/^X?ft0^>WJ:PROCI D#S§ 

*/->»j£p z i *«fctf p z 2 1 jtt»an-Hftb&»& 

CO I NCI 1-lSfcBCOINCl l-2*Uifc 
3 0 ECDAdfc* P5"f A*4 5 1£4 5 2<Dfti4 5 3 
£4 5 4<Dif&CDi% l^l^^-f Jt-0>*9«-l*fc 
7i?5V:/<h&D, aot;«16 3±TCtl5©8«) 
£ <h ^« ^5tTt7y-h4 6 
1, 4 6 2<3D»XB4 6 3, 4 6 40»©ffi*«# 
^0Tfi2 If y h£L-TA*X 1 6 3 lCtf»£n£ e 
[0 10 5] ZZ.T\ fiiit&lEKy b\z££*Vz?±)V 

40 <o*<frtfy h©£iE ( r^pj iViS«*«jrr*c:i 

feT?**) ©&«>fc:ORy-F4 6 l~4 6 4^ffifflt 
C<O^D-feXK«ffl'C#«#<C[)MittOtf» 

[0 10 6] 210«#MTil #^AX I 3 1 COftTffi 

2 if ^ htcm^miEmms 2 fc^Taswsn* 
soo*#««iEsn&v>. l^l^ senile, 

5^? tt, *n-en*»*«W93ti:i^fr*»tIR*IW:*!/-- 
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>\Z$>^u±:y^4 7\ZfflLTfr£>n2> (v^^ph 

t7t^fii#^;tx (i i b) 5 i±»cflarr*»3i* 

W&#^£S$p-T£) . \/->tt«#ii*Rl«B<Z)PRO 

c i DtioTiSShSOT, 71^-k:»^«##k: 

[0 10 7] H9R(Ufn>hD-^«-^©^-f S>^5/ 

-Hfte^ CO I NC 1 1 - 1) 

tf*§»t ^gg*^/tX104 (H4) \t9Uv9^r 

P*fc) o 

[0 10 8] CCD^E-HtDJSfc^LViRW^Wfc^ViT 
[0 10 9] H9fc^-r<fc5^ 7Fl"X/tX3 9tt6 

&tfirtr<i9fr (^7^>3 1^f^ 
3, ^ny^^7*5 1 2Rtf 1 9*6 2 4) \Z 

9 9 (H6) te^y^Sn*. ^y^tlfcTFl/X 
fcfc /UAl (06) *^bT«flliriBT*S«*U--f 
?;HC*^TS7H1/X;U (A) 3 9<Drt$HI& 
3* f&fo-fe* ?7fSnT^7Hl/X;tX3 9CD 
ftSiPROC I D^OtcDMO— S^nirx^StJ 

[oiio] hi 0(2. s*$n^0K<z)Wie^»^ 

- H <d~-o Tab £ :/n-fe y ifiWit- H &wmt £ co \z 

n\L^&$m&mz7khTc%®^%>%>. £<z>^™ft« 

7H1/X/U (A) 3 911 -f*-^tSnW^ 

mftTz7u^yv*mnT%tc®\zmm2n2>o #^ 

CD**^TV^^nty*7^i:l&(Z)B> ftfiS 

-HTii 7W-4 0ftcD6-^O'feyU-fcJ:oT^ffS 
ttSfflMM 7 lCDVy:/4 0 ^^W^D 

ex -or mmmmmm) *^T**fcfijrr£. 0 

SA*i»**±5K, 7l^~4 0<D±#5 6#Itt*y 
i?W**EX-OR (4 7 2) £*frt-£<fc5-f* 



(16) #91^4-2 9 1 6 5 9 

3te£»fc»*££i;fcV>NOP (No-Operation) f§M*£ 

COINCO110ttilIlt»D, TCD2^JIC*fUT 

BiioTf«§, z.<Dzt\m\zmmLtc&5\z, 
teA^T#6n*. «^coiNcoiioaJ/WT* 

ftT^-HIfAMODE 1 0 feSft/WT 
10 ±<Z)6?ll<Z)7 p Pir-;i^ (^tl^S^^tlfc 

^nty*T*§) ^UT> ANDy-h6 15 (0 
8) (DfflAttA-ft&D, cni:±oTORy-h6 1 
4fttf6 1 6©ffl#**fc/vf£fc*. ZCMB*, by 
<7sT— hrty7T6 1 3&tf6 1 2i£t>£&:D* ^ 
-1'^Dn>hD-7©^;U I _tCD^^CD^:tf^ h 

s;tx 1 6 3 fcfiiu t>^T2;-mtft**^t 

X (I IB) 104 (04) £<7>J;3K:2& 
Otffl) ^ Cttet>?>teU$titrtx (I I B) 1 

b%EX-ORMt*So 

[0 111] 7V—(D^<DT2mO^U±y^ (M^3 
nTliftV^D-feyU") fc^HTtt* AND^- h 6 1 
5©tH*tt, COINCO110*m-t*§OTD- 
t&Q* 2intCj;t)ORy-h6 1 4R»6 1 6fc£fc 
P~~ch&£c h7^Xf-h/t^776 1 3 

7tX 1 6 3^&j££ft3CD£S»?LTV>£o l^Ufe&t 
5^>;W6 3 0(5!)fflAil 71/-CDS^2^rj07 P 

ODE10W;wm^^^ AND y — h 6 

2 8©niAs;wiu ^namscDh^-rx-r-h/i 

777611 (BTB- SJBJfcfr^if 
§o £ti£> h7-fXf-H/b7r 6 1 10AAit 7" 
^7 y 7« 6 2 6 06* «fc D + 5 afrfc h <Z)*EE£ffiN 

3<B£T<3DKy h0*>5 2 8 CDffite/W <h& D> £ft» 

w*rt«**/tx 1 1 Bte«ai*n*. *T©tr* 

40 NOP (No-Operation) ^tMm^ft 

[0ll2]«l lilt #^4KE^E-H0>3lj»te:ft4 
^KKS^S^c ^CD^E-KT»v-fi7Pn>h 
P-^3 0ia^TK/U3 1 ±\Z&MZWtM—<D 

rfu^v^y v—\t&%sT>Tt#>\z 8 x smo^m^vx 
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^•9-^2^coy->fc^^$n> (Hi lco^tt 
7 6**f?U ffi^ (Hll©ft«^» \t2$tm 

mm) mid #^4 7 7^*fri-^ 0 c 

coiNcn-iB/wT, nmv—yoyu^yv 

O I NC 1 1 -2tt^ % /->O^D-fe-;1?-tr^UT« 

*I D W^X^ 8 4Rtf 7 H WX-^VX? 8 
HPX-aiUPS8 l*#»UT«MU»:a^<0«teBIL/ 
>i (pzi) £JRU ft«<ov^->te**:/n*ytf 

«^Pir-/U*y->2 (PZ2) fCiSt"^ 

[0 1131 gl8J;D^<fc5f:, pzil:»5^n 

CO h^^X^-h H^-f;t-4 5 5 4CDffi*£r 

£ cc o i n c 1 1 - 1 £>/vf i^jucj; d <in 
^0H7^A^§-f^^H:t^) o mmz, pz2 



(17) #M^4-29 16 59 

32 

*CD«©h9Xx-hF9^/t-4 5 1RIX4 5 2<£>ffl 
# £ttffl"T£ (COINC11-2 CDA-f l/^MC ± D 
HtlSOD F^-f /t— Sr-f ^— • #I©h7 
-fXf-^774 5 1, 4 5 2X144 5 3, 4 54 
OAAifcftlltSORy-h4 6 1 l 4 6 2X544 6 
3, 4 6 4J4, BSfctfe^EHy MMODtoT 
*U ^;H2#^t> h I 0£><klf I i <z>Sii££j£t- 

10 X 1 6 3 £#LTftgMM^A*X 1 0 4±tC#»£n&<l* 

yW—> 2\Z$>n%-?U*:yijr\Z%&VX\% I MOD 
2) \ZM&hTmJEZnrcm®<D2-D<D}£y h£*LT 

[0 114] 011 fcjRtlt&fctt, tUytJl/0M 
(EX-OR^) tt* (ALU) 6 

7 (H4) fc<fcoTx3~F3ft52:3<D2:&»& m 

a) ♦♦ttftsn*. 2msi**n*n+ (*» * 

20 ^RTS- (MW) f(M*T**. ALU6 7«f:S^ 

[0 115] S5S4, V-f ^D3>hD-7CJ:^Tg 

[0 116] 
»5] 

*5 (AMQDE 1 t =1 ) 





- 3C ! 






- * ft 




to 11 


12 13 


1 2 9 


1 0 


11 12 13 


129 


0 0 


1 0 


1 (EX OR} 


0 


1 1 0 


1 (+) 








1 


1 1 0 


1 (~) 








1 


0 1 0 


1 (AND) 



[0 117] ^u^ntl-^CH 12! 1 1£#5BL 
T±TSI»LfcfeCDt|lUfeCDTSD, 2 9H-yr-ft© 
«SJ© (primary) &tf2 JfeW&ft^jWRfeSnTVs* 

(IO*5 128). COt&««OltliSEX-OR 
MTSD, £©ft^#S»ffiifft8&3:3«!>ft«fr» + 

an» , - mm , s^aANDTab-Sc ins 

©fcfy h I O&tfi i -/u-kyV-V-XDVyht 
PROCIDH> (_h|HH 1 1 ©SJW#flg) £©— & 
fcgcJ^T, ft*H*fcJ:-3T#J6-r-Bft*ftiEflB» 

(*4) i«*i**.sn*. 



^) 38«Tr**«t. 7Kl/X7-h*©«Jg (*4) fcfclr* 
Tfcofc2:3©ynHzy1*y->Lj&v&V>©T, 2-2© 
2^W&ft^jSrftSW«Ffc^n-feyy-Tk-ft?«ffl-r 

[0 118] ^D-feyy-TW—©^^-©^©^, 
n-€ t n*i4t3©ft-^*#tr, #^©1J-^-fey hfcE^ft 
$nSdt)0«^S. U-^-fey h©&^©4TD©iiMr© 

<k-oTe*2tl, h©cf©S0©3^© 
ft^©«f*>S2'P*B#»^.S2:t*tT#S. 
[0 119] *n-6tl©*^-*««©ft<&fc<fc^TS#ift 
^*!&SnS&«i:B, ftftlfcXtfy h©^tt2tf<y 
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g«J©&BS^Tt»«#^iry M£$3V*TS§:£r&B# 
ift*Stf3ft:»fcHt. 6 4SgI©x3-F£fT5fc&iC 
iSMN&Etfy R46 fcf y hT&ttnfc£&5&^. £©* 
#K#^«IE0PSt:MbTig#Jft*/£«, ROM (U- 
H^->u^ c eu) frzzt-c&z. c©ROM»t 

Sfft^tflEfc'y ROM*5C9tlJ*H2^!a 
i3H*£&£. £©ROM87l/-© t f J ffl:/n-t: 
y *©-€-n-€ ! nfc'3 ^TlMft L 75: Ittl&te 6 75 ^ ©T, 

§!*©*>© £&5. 

[0 12 0] £ ^TW^^-ett 2 »MBALU 
^©^fttlW^tS^oTl-i-S^t, i*Mf©#i©« 
$Hc2ft-£#IE (I NSEL, OUTSEL, SHIF 
T, IO, REGSEL, I NEN, StfOEN) fell 

[0 12 1] G&mm 

[0122] 1 e. 2 &®i3;ifo<$ilfi£.&L2tl 

zfimzmi-T r&m t^sm&msm&izizmz* 

[0123] am©2^:W7a#^©n-*ji/7S*^s^ 

■5** (fECS'Xy\k©i£TBa*3:ftT^£A*X£«'3© 
D fc^-f £ D3 > h D-7lCJ:oTe»$tl-53'J© 
j&Ki, <l©jiftlL&3>hn— ;WN*X*Tl^— ©«f©^ 

t © y d -fe y u- l t;i— trt & t v> 

•5 b*»UJ:©*£, 7HWXAX«2:*lfi[ 
±9$$M£M (tine-multiplexed) L&t^©7?, T-f^ 

-*r>7>\t£t)1S5MLf3iZo 3;&7HPXA'X£yy? 
[0 12 4] 02Rt*04fc*f t/n-fey-9-4 70^ 

©fcfy hSmtf®ff*-h©&fci;fd®RT£5. 
[0 12 5] *5SW», ?nt5/f7V-4 0O«t>o^ 

tttaicuTiairr* £ tan?**. t>tit>no« 

-^>^feS^T#Sc dnSEIf&X-f y^, XSA 
<5ry hX-f y^ai'T-SZt'bT?*, 



(18) #H¥4-29 1659 

[0 12 6] #£l^JW«t*V>T«*Sft&ffiS« 
B <«*.«**W&¥afc«koT> fe*5§BJ©ISH-CS 

So 

[0 12 7] *Xhn>Ha-5'2 0 StfT-f ? d 3 > 

LT 1 0©n-y hfcfcTf^-S. 
10 [0 12 8] ^ , Diry9-7L'-4 0 fcfcft^tLTjftS 
nTV»**t. Ay^-v>^8«2fctf«JBSn3ffi5g? 

[0 12 9] ^"n-feylM Dk5?X^8 4©f*3§fcfe&f 
U 7 l/-©*©^a-fey -^©^ftfflftaW^T H l/X 
tW^dtJb-S^ttTiVi. , /D-fey9-7l/-S7 p n-fey 

D-!/->ic^rs4}c^w-r-5©tc*ffltsbn^tt^©v 

[0 13 0] yn-feyitl Dl/> 5 X^84«^ffib- 

X*««Iftt*WT*«) , 7 P Diry-y-71/-©^SiJ 
ft, 7 I— <*»fcVy •72tltc7)V3y XAO&gttfcft 

[0 13 1] 7 H l/XAXRtf ^Ot I D l/yXJ' 
8 4©tfyh©^ -HftSttflrt-^SKy h©lPJDST 

±5y^(c^ft-r-5. B^ni/yAnI«l©SBt-rsr 

[0 13 2] ft«501«|gbfc*SI?l©*#:Mfc*^T 
14, £T©7 H kXA'X^TWT'n-fey-y-tC^SSStX 
TVife. 7 H l^X/XX^O-feyS-teSBKStlSIOKy 8 

7V-OW D^W«*fc^-S^T©^D-fey9-ic^MS 

ssrt ©^t © 7u -fe y -y-tcM-r * *a©^ y y-ti^ i> 
40 bmm . r©*-&-efea^©^«3iffl$ti#^7)t, 

7 p n-feyy-V > ->ft©7P-©E^t^S^-r^!Stc# 

oT3>hD-ji-sns(wt CM, ff, x«s«) \zm 

tsns, d©»&, fi^©7HVXh*y h©»fritt 
SMI:, -atlflyotXttrn-HSTFkX^ 

[0133] jfSL^*#wtt, a^cuwifflsn 

^MMn>fcfa.-^tMf -5S IMDtrMIEILT 
50 iOJ;5SY-»-e}t V'f ^DD>tfa-^H 
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35 

^^©^©SSn&^P^ylfTU-^&S. Z. 

© 2 &w&i$M*£3y£r5 £ t^-e#ssiigtt^taD 

r©i5CLT, frff©!g£S (granularity) (f 
^fc-^^THU^^^ff-rs^n-k^it® n*-f >© 

[0134] 35 it, m(DmBmtux^m\tu i m 

D^cDM^J^n-fe^iJ-fc^afflUtl-cab-s. 0i3(c 
*^TW^U&j;5tC, MIMD^Dtyir7l'-3 9 

n, ^ifiv-^u^m^^^nm^o mtf, mi 

3©^Qtyir7l/- 3 9 9T?», ^O^n 
^ (I 1) 8 1 3ftS»D. -*S*W^ffiCD^P-k-y 

2 soteo^n-fey-tm^-crai;** (i 

6) 8 17*SW-«l*. mmiZ. -?U*.yW)V-7& 
1 1 CMl&f 57H1/X/UIJ (Al) 8 11, ^P-fe 

2 3te*fJfSf£7Fl'XA*Xtt (A6) 
8 1 6 -e^S. £T:/P-fe<.ytHi, &SCjyS^Txfi-<7$: 

ct 5 sc, t f i^x-&ia&&tf#^rtf iE[ig&£^/>,-?^ 

Fl/X^-F 5 -Y ynt7*^-y8 2 l 

tC^bTttAMODE 1 8 5-Y>l 4, ^P-fes/lr^ 
-^8 2 3 !C&LTf3AMODE 6 8 7<> 1 8&mV 

[0 13 5] 01 4\ZvkVfc£5\Z, a*©fS3H£S'J* 
tC**7 F, P-fe^-y-^-7 p !cSfflbfc^ 2&«J&# 
^«Mi£-T.5«ffl©#^*^6§7 p P-fei/1}-i^^rP 
-#;WC«£n, ^^iEW^^JSTST-Fl/XA* 

t^^w^^p-fey-y-^-^fc^w^n, #2^7S 
7o±y-v-tfji--y\zmum*k$ii:zmn?z>* £©± 
3fcs*^p-fe-yy-^-^8 2 ip«g©yp-fe^-y-*t2 

9©2«^Dt7W-^8 3 1 (SR^#^NO 
P&*ff) St/8 3 2 (^#^EX-ORS*ff) \Z 

yatyW-/8 3 4 a*HJ4M*+. *«?a§* 

ff) 8 3 5 (TOMEX-OR, #4&ftlftaftl) 

[0 13 6] MItLT, trlf©*i««, 
^SUfff S 3 x sao^n-feyHWftS ±D^SV»*-f 

tf>^ttt, 7C>5r»T;V=fUXA^e.7 p P-fe-y9-0^ 

mmmmtemw\zMLx$i$zmw-£&z>zt-e$> 



(19) #M¥4-2 9 1 6 5 9 

5) . 

[0137] omoimrnm 

±mommm (ecF, mi^mmmt^s) t?», 

HEfflrffiffSSV-f ? P P > F P - 9 3 0 
fE*«fc#LT, T-f ^PP>FP-93 0*^ipgftIE 

7Fl^XAX3 9©xP-^HKS^T©PErtgSlCi$ 
10 ofc*. ^atyf7H40fflI«(M>5K±fc*f 

<&s. «<z>niBjA^»«. -tn-rr. * 2 

[0 13 8] 01 5tt, *10*lt«t*2 0Siat««!> 
&©©S'X7Afcj£©SEI&0T<&-5. M51© 

tttlll/TV>5. S I MD©ffi3I£f?-3«"&, 015 

(a) Ttt, V<^P#<fr3 l£TFWXA*X3 9fcfJ 
fflL&^^SSLT&PE ©«|£«&ffi & 
«f©*j*ttAMODE3 4T3B3t-r-6. 

-f3fca6©|ilS&}J£:T©P Eft£j#Oo — 13, 015 

(b) rtt, s el i o 3 1 om^mzm\ 
-fn\zmm^ntzMmmm%mmmi 2 0 oaa&o** 
©*fc± o «■ p e <D&%mmiW:M?z>. mmmsm 
it 1200 \zu, micxp - f vtc&v>mn*:feim 

IB"?**. T-f?n3>bn-73 0fcB*<&g«Mffl 
S*tS-r5fcJ&©«iE*ff5!gMI«S:^. #PEf*3Tift 
<fr©xP- Ffct^T&S, foT, 81 1 ©SJSW8 
■3±E©~®©WJBjftft*i1R'?riBT»*. EtT> ^2© 

30 $mw&fm\z7a?. 

[0139] 01 6«, «-PE©?!^t»c— o<ommm 

^tTV>-5. 01 6fc43^T. 1511-1514, 1 
521-1 5 2 4, 1 5 3 1-1 5 3 4, 1 5 4 1-1 
5 4 4l^otyt7K 4 0 5iit§PET^. 
13 0 1 #PE*SW-aW 

**fT-r*a»eiftrr«. 1 3 o 2&a«©s i mdt 

40 -i^nfa^z iT#^.SMS^LTVi*. iiooii# 
-frfcfcBHrcfcD, a«tllgfB«SSl 2 OOS^t 
V>5. #^ftfeElK 1100H flfl30 1, 13 0 
2*«fc^»3fitltgietiSSl 2 0 0*»S©fil«SfettC 
ALUlSg^l 4 1 0-1 4 4 0*3j;^NOP(No OP 
eration)}t€fS-^l 4 1 6, 1 4 2 6, 1 4 3 6. 1 4 
4 6 SffttrT-S. 

[0140] 017 fcl3H*ifetlIIj$ 1100 ©-{S(*^ 
T. 01 7iC*^T, #^«EI»1 10 0S, 73- 

»dec 1120, wmmmmmi 200, t 

50 1 0-2 4 4 0 fc<t DKI^StlTV^. It® 
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(20) 

37 

mmmmmm 1200 bram, e PROM^©f#A 
©^ras, $mmmm%mm 1200 « 1210-12 

-Zf\*. *tl^nSS:5PEW-^ (1 5 1 1-1 5 
14, 1 5 2 1-1 5 24, 1 5 3 1-1 5 34, 1 5 
41-1 5 44) \Z%mVT^Z>o ^P-^H&DEC 
1120ft St 1 3 0 24, mffi<DS IMDT-^t- 

m<o a l \j(Dm&®Mmfem^tir2>m'&<Dy : 3 
-ymm-e&z. ai7©iT?a, mmso 2nwm 10 

«l6E«gSl 2 0 0©7Fl-X«# ! feltfaT^5= -fe 
2 4 1 0-244 0«l£31«igffl^«^l 3 0 1 

\zm\ ^&&mmmmm. 1 2 oowi^nfe* 

(2 2 1 0-2 2 4 0) tT-f^D^TjtJt^nfc 
(^a-^H&DEC 1 1 2 0©ffi*«#2 1 2 
0) ©£-£e,£ALU*JfP«#14 10~1 4 4 0<t-r 
5^&M#?-TSo 2 2 1 0 tittMMHEttS* 1 2 1 0 
£«M £ n& 5 b* -y h ©«#ffli t, iD< «§g«lffifB« 

811210 ic&ifcsn&fi-ffffi 1216 toiiis 
i -o rcmm?$>z>, 2220 «aa««te««g 122 20 

0\zm#i2ftt£5¥y F©«#«t, WlXitfSRtBf&ta 
ftSB 1 2 2 0 CWHSn&OTt 1 2 2 6 t(Di&I« 

3 0 t^5nfc5 t*-y h<D«^«t. mv<mmm 
mwi&m 1230 dMssn&»w 1236 tomw 

t -3 fc«#T&5„ 2 2 4 0 Siffi3I$S|gf2«SB 1 

mmfemw 1240 1 2 4 6 to» 

MSt^fefl^TfeS. 1 4 1 6-1 4 4 6BNOP 

mfeMnn&z. 30 

[0 14 1] 8TF, *frifc£Blftl 1 0 0©««g£!B91 
A#Lfc&3g8i«gJg5£«#l 3 0 lO«9M^0Oi 

t ■< * p*^ 3 1 5 xts h tdsm-mmmfemn 1 

3 0 2 SDEC112 0T?3-KWctf2 12 0© 

es, ^n^nm*©^ 1 4 1 0 - 1 4 4 0 jce*. 

£0 fflftfrff 1 4 1 6 , 1426, 1436, 1446 
ofiftttOitS. *M«lfcSll»l lOOil v-f ? 
n** 3 1 * S A* LfcttSMMHftfeflf* 13 0 1©* 

1 V-f 9 Pifrfr 3 1* & A* 1 40 

302 ^asg^ta^ss 1 2 0 0 ©7 h wmtu 

T, ffi««tBfB1SgBl 2 1 0!C*&iW$nfc5 h© 
«#fi£NOPft5£«^l 2 1 6£©«ffl«*, ffi^M 
^1410 1 2 2 0- 1 2 4 0 fcfc 

*l3ft£5lfv h©ff#fi£NOPffiWfl 2 2 6, 
1 2 3 6, 1 2 4 6 £©f£5SIS£, ^n^nffl^ff^ 1 
42 0, 1 43 0, 144 0fcgi§ ( UJM^Ul 
6, 1426, 1436, 1446 ©ft-fHttt, ^ft^ 
tlNOPJtJtft-Sfl 2 1 6, 122 6, 123 6, 12 

4 6 ©«#«*« 0 ©*§•&©*, lttS. 50 
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[0142] @i 8t-few^^2 4 1 ovmmim*: 

TP.?. i*k**2 4 2 0~2 4 4 0fcR— Ifl^**. 

t^^24io \tmmmm^.m^ 1301 ©##«t 
^o©*-&, fg-^2 1 2 i~2 1 2 5©»-*ttt£. ^e-n 
■entu**-^ 1411-1415 khs**. mumn 1 
4 1 6 vmmmto t&z. immmmiimn 1301 

1©*£> «#2 2 1 1-2 2 1 5©tt#« 

s, ^n-fttffl*«^ i4ii~i4i5 ce*.*. ta 

14 16 ©*f*f«»NOPttJ£«*f 1 2 1 6 ©ft 
^**U©£^0, 0©££ 1 

2 1 1 - 2 2 1 5 1±, *n-?nff m 12101; 

»KiSnfc5lfy hO«#«tNOP«S##l 2 1 6 

[0143] h 1 9 \zwmmmmw-3-~y t (alu) 
1610 ©— m&7i<rr. mi 9 \z#^x> 1 6 1 1 1 1 

6 1 2BALU 1 6 1 0©A*(s^abD. 16 13S 
m^fi-ffTf&S. 1 4 1 1-1 4 1 5}iALUl 6 1 0 

©fW«ns-*rc<&-5. 5*©«wm-^©3%, 1411- 

1 4 1 3©«<§«fccfcD, AND, OR, EOR, AD 

14 1 4©(t^-«*il©£*, X-f y^l 0 6 3^> 
#I8£&0, Xtimm 6 1 2 ©{§*!« (S) «I 
ilCftfflSnS. HSfl-Sfl 4 1 4©«-Sfffi/5*0©£ 
it, M7fl 0 64*tt>«iiat), AAif 16 

1 2©e#«4MteL?t« (-s) tfmwmwizmmz 
ns. M«tf i4i5©iwiott, x-f^f 

1 0 6 lifi-*>#m£teQ. AMf 1611©OTi 

(r) j&s^aaafcttJBsn*. MMWi 4 i 5©m 

ftt*tO©£^, X'f?fl 06 2#t>ttli:ftD, 
A*fl*l 6 1 1 ©flMMtSKlELfctt (-R) *t|K# 
gLSSCffifflSnS. fcfc*b, X-f y^l 0 6 1-1 0 6 
4^>£fe-5©tt, ^ny^#^PHl*il©t€r^ 

^Tafe^o Mwrnn i4ii~i4i5 a>m*mtmm 

* 3 - F©H#** 6 ic^To 
[0 14 4] *6tt, 8«^©|RffM«il (ALU* 

#14 11-14 1 5©^t#ffl (5 h) *«tt^T-1* 

[0 14 5] 
[*6] 
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£ 6 



3 - F 


ALU 


A t- U W WIS 1 ? 


1 
3 
0 
2 


11111 

4 4 4 4 4 
11111 

5 4 3 2 1 


0 0 0 


R + 8 


11110 


0 0 1 


R - S 


10 110 


0 1 0 


R®S 


110 10 


0 ! 1 


R0S 


10 0 10 


1 0 0 


S — R 


0 1110 


1 0 1 


R AS 


110 11 


1 1 0 


R V S 


110 0 0 


1 1 1 


R A S 


110 11 



[0146] fct, mmmm 4 i i~i 4 i 5©« 

5l«HfS|iSB 1 2 0 0 fc&»LT43< Ctfci D . & 

mmmmmmn 1301 ©«r^it«t 1 ©»#> spe^ 



[0 14 7] 02 011 P EiOP -:/©!&#! 4:3 ©*gr 

swcto, ummmismmmi 2 1 o-i 2 4oc« 

Hi#PE^;i/-^©«*M««ffi©M#«: 

-f, 1 5 1 0-1 5 4 0BPEW-^SLTM. 
&MIttetft£( 1 2 1 0-1 24 0 ©^±ft t* y h \t 
NOPJt^Hy h 0©i#NOPi&rt?&*. 
m?S«|g|Btt^g 1 2 1 0-1 24 0 ©T# 5 fcfy htt 
S6i:SlfcM»«f 14 1 1-14 1 5©«^« (5 
My V) T!**. -Tttto-fe, i£®«tliB^ei 2 1 0 
~1 24 0«)7h*I/X0^t5t, PEW-yi 
5 1 0 t 1 5 2 OSiflnH^fifU PE^-^15 3 

o 1 1 5 4 o imnzMff t h u-x i srarr* 

i, PE^-^1 5 1 0, 1 5 2 0 1 1 5 4 0»Sn# 
S*frU PE^-^1 5 3 0BNOPta*. 7 F 
kX 2 ftfcjrr * t, P E 501/- ^1510 «fS»8i£ 
HffU PE^-^1 5 2 0, 1 5 3 Oil 5 4 Ote 
H«ftft*frf*. 7 H I'X 3 SlfcTT* t, PE^ 
-7^1 5 1 0ttSn*S3fefrU PE^-7 r 1 5 2 0H 
fcS££*frU PE^A'-yi 5 3 

ssff u p e jfjp- 7" 1 5 4 o ttWBfnfc&fH"*. r 
2 o ©*rai. c ©cfc 5 8 ««&3ii£ 

mmmmm 1210-1240 cttwcs*. 

[0 14 8] i7C, HI 7fc^Ufcx3-^l 1 2 0 

©*a«*s:^-r« 

[0149] 
[jft7] 



(21) #M¥4-2 9 1 6 5 9 

40 
Zk 7 



10 



™i — If 


a l w&mm^- 

-1 — K 


1 
3 
0 
2 


2 2 2 2 2 
11111 
2 2 2 2 2 
5 4 3 2 1 


0 0 0 


11110 


0 u 1 


1 A 1 1 A 

1 U I 1 u 


0 1 0 


110 10 


0 1 1 


10 0 10 


1 0 0 


0 1110 


1 0 1 


0 10 11 


1 1 0 


110 0 0 


1 1 1 


110 11 



[0 15 0] A*mm 3 0 2Tit^bfcn-Hfcise 

20 K «6fc«l,&ALU*f#P«*l 4 1 1-1 4 1 50 

[0 15 1] B2 1lt 017 iz^Lt^^Mmm 1 

1 0 OS^Vi&fficoMW^n^^lJ-CO— ^*5 0 H2 
lfc*^T, 4 Ott^yD-feyU-SHaiTSLS IT 
SO, 15 10-15 4 

PEf^o LSUOIt Y^^P^3 1Tffigt 
13 0 1 * J:iai)MMBSft*« 1 
30 3 0 2$*Mt@Kl 1 0 0<DXl3tVX, PE1£> 
^#tStlO«««^l 4 11-14 1 5i±tfNOP» 

1416 ***-ra. watt, p e 2 cdwhm 

©fcl*l«#l 4 2 1-1 4 2 5*<kr;NOPM«l«^l 

426 %±mrz> 0 p e 3 1 4 3 

1-1 4 3 5fe < fcDCNOP$f^e-^l 4 3 6S*«t 
«5o P E 4 C0«}jL«tlOfiWM^ 1441-144 5* 
itfNO P«MPfi*§ 14 4 6 *Mt§o 

[0 15 2] H2 2ttPEl<0— «J*MT»*. P E 2 
-PE4feH-IM^ 02 2fc*V^T, 1610 

^ tt*«»aSiJfSB (alu) , leu (r) tie 

1 2 (S) BALUi 6 1 0£>A#fP§\ 1 6 1 3 fiffl 
AtfTS^c 1 6 2 08^ (SFT), 163 0 
\mmVz?7>9 (REG) , 1 64 0Sii©l^S 
ZftMrnUVX? (REG (W) ) , 1650 

\m p e * s (dajj? 1 — 9 %-mm\ztmtz> a a a ? 

(IB) , 1 6 6 0tt«PE^ffiAf-^S-Rf 

ft£ttOT*tu*'t?77 (ob) -e&£o 1 6 5 is 

«PE^?>COA^f ; --^^^^fc3e>OS^ 166 1 

ttffiPE^tflij^-^se^s&feoEiftTaSo 1 

50 6 7 0 &«fctfl 6 8 0 tt, REG163 0, REG 
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(W) 1 6 4 OSftttl B 1 6 5 0*6ALU1 6 1 0 [0 15 5] 

^COAA^-^Sr^^&feCOnx, 1 690lt AL [£9] 
U 1 6 1 0 (DSMf^RE G (W) 1 6 4 0 £fc&0 
B 1 6 6 0 A.fijt^&SO/tt^fcS. 3 2 BP E 1 b 

XTa53 0 P E l *«wr«Jt»<Z)*lpe*tt#*LT 

[0 15 3] 02 3ft H2 2K*-rPE*«lflf *& 

/tX 1 6 8 0 ^<0A#7G:fe<fctfMX 1 6 8 OA^^tH* 
jfeSS-T, 7>f 3 tt;U 1 6 9 0 A,©A*7C*i 
tf/\*Xl 6 9 Oji&SCDfll****'*". ^^r-;i/F4ttA 
X3 2 ^<Z>A*^feJ:tfAX 3 2 ^SCDffi^rft^t*. 
7^-;^H5»ALU(Djga[«ltl^««-r^ ALUtf) 
itffmB«MB05«. A*«WBiALU©XA^ 
^r/l^tf (MUX) <D«||«fT3. illieSttAL [0 15 6] 

«tt->7^ (SFT) fcirr&«lfi*fT3. ^i7D3 i0 
[0 154] 

^ 8 
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□ - H 


a l uate 


I 5 I 4 Is 


0 0 0 


R + S 


0 0 1 


R - S 


0 1 0 


R®S 


0 1 1 


R0S 


1 0 0 


S - R 


1 0 1 


RAS 


1 1 0 


RVS 


1 1 1 


RAS 



3 - K 


A L U V - X 
v H 


Is I i Io 


R 


s 


0 0 0 


/< X A 


X A 


0 0 1 


/< X A 


/< X B 


0 1 0 


X A 


0 S3 S 


0 1 1 


0 @ SI 


A X A 


1 0 0 


/< X D 


/< X A 


1 0 t 


/ao 


/< X 8 


1 1 0 


X D 


0 B £ 


1 1 1 


0B£ 


A X B 



30 



40 
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(23) 



-29165 



44 





SF T 


•34 9n 




•7>f £a 








3 - KM 


X± 


3- K« 


SFTSSSI 


a - KM 


SFT«MB 


3-K« 


REG 


1 10 




19 U 




It 




IE 




0 


ALU 


0 0 




0 




0 


ALU 






0 ! 






a* 






1 


/<XB 


1 0 


*->X h 


1 




1 


/<XC 






1 t 
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